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Abstract 
Objective of this study has been identified as determination of respiratory parameters and aerobic capacity of 28 male referees 
(B-C-D) working in different classifications. Respiratory parameters like forced vital capacity (FVC), vital capacity (VC) and 
maximum voluntarily ventilation (MVV) and maximum inspiratory pressure (Mip) and maximum expiratory   pressure (Mep) 
measurements have been used in this study. Shuttle run test of 20 m has been applied for determination of aerobic capacity. 
Obtained data, were assessed in spss statistical analysis program with T-Test and Variance Analysis and findings were accepted 
as significant at p<0.05. When respiratory parameters of referees were examined according to their sports activities, branches and 
duration of sportive activities no significant difference has been found (p<0.05), statistically significant difference was found 
between respiratory and Max. V O2  values  according to classification and working duration of referees (p<0.05).It was found 
that respiratory capacities of classification referees were better compared to other classification (D-C) referees because of their 
classification levels and duration of their services as referee. This situation results from their classification level and their long-
term service as referee. Therefore it has been concluded that they have better respiratory level. Depending on this fact; it may be 
advised that other referees also should be trained well and individuals only starting refereeing should also be trained with more 
intense training programs to have high respiratory levels. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Specialized morphological and physiological features are basics of a successful sportive performance (1).  
Aerobic and anaerobic systems are used at high levels in football branch, therefore, football referees also use aerobic 
and anaerobic systems are used at high levels (2). It is known that referees in other branches manage matches either 
by sitting or by walking. However it is observable that football referees exhibit high performance during their 
management of matches. Decisions of referees directly effect the result of match, and thus referee decisions are very 
important in matches so to reduce error in decision they should be closed to positions and be at right place at right 
time as much as possible (3). To overcome these difficulties referees should always be prepared always at the 
highest levels psychological and physically. It is reported with various researches that, better physical conditions a 
referee has better physical performance he performs during matches (4,5,6). 
According to literature searches: it is found that; in a research conducted with Japanese football referees in 
international tournaments it is determined that that run averagely  9990 ± 927m during a match (7), in a research 
conducted in Australian 1st league matches with Australian referees it was found that they run averagely9048 ± 838 
during a match (8). Similar results (9438 ± 707) were also reported for English Premiere League football referees 
(9). In research conducted in Italian Serie A, it was found that football referees run with 2 km. difference averagely 
11469 ± 983 m (10). In a research conducted with high-class Danish referees average distance run by referees was 
found to be about 10070 ± 130. (11). Also in a research conducted by Jose Caballero et. al. it was determined that 
football referees run with an average 13-15 km/h speed (12). It is also known that footballers also have similar 
values with referees (12). Respiration is important in continuity of performance and together with start of exercise 
some changes take place in respiration to satisfy increasing metabolic needs.  
With exercise respiration also speeds up, O2 amount entering to blood from lungs increase (15,16). ın maximum 
exercise, because of respiratory volume and frequency increase, significant increases in respiration minute volume 
(minute ventilation) are observed (13,14,15,16). Together with exercise, oxygen consumption rate increases in 
maximum aerobic metabolism in tissues which are known as MaxVO2. High level of aerobic and anaerobic 
durability is an important factor for success. Aerobic and anaerobic durability is limited with maximum oxygen 
consumption (Max. VO2). Especially vital capacity (VC) in respiratory functions gives information about aerobic 
and anaerobic durability (17,18).Depending on these data, objective of our research is to determine some physical 
and physiological parameters of football referees from different classifications. 
2. Material and method 
28 voluntary male referees from B (national referees), C (regional referees) and D (provincial referees) 
classifications working regularly in Samsun city for Turkish national football league have attended this research. 
Referees were informed about objective and content of the research and the best and healthier results were obtained. 
Measurements have been carried out in laboratory environment at the beginning of 2nd term of 2013-2014 national 
football leagues.  
To determine physical characteristics of subjects we have obtained age, height and weight measures of subjects 
and calculated their body mass indexes. Height, weight and body mass indexes were carried out with Sega trademark 
0.01 sensitive device. 
 To measure aerobic power, 20 m shuttle run test was applied. Referees were requested to make 10 minutes 
exercise and 5 minutes stretching before starting shuttle run test in indoor sport area on a non-sliding floor. Sports 
area was kept silent during tests for referees to hear signals well and to obtain accurate results and big speakers were 
used in area. MaxVO2 values were determined indirectly according to shuttle run level with test results. 
Respiratory parameters include: MİP, MEP, FVC, VC, MVV and FEV1measures. 
MIP (Maximum inspiratory pressure): While making MIP measurements respiratory ways of referees were closed 
with a valve and they were requested to make maximum expiration and subsequently to make maximum inspiration 
and to continue this for 1-3 seconds. 
MEP (Maximum expiratory pressure): While making MEP measurements they were requested to make 1-3 
seconds expiration against closed respiratory ways after made maximum inspiration. These values were measured 
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with Micro RPM trademark device and conducted while standing and sitting. Tests were repeated 3 times and the 
best result of measurements were taken to ensure transparency of measurement. 
FVC (Forced vital capacity), Vc (vital capacity), FEV1 (volume in the first step in forced expiration) and MVV 
(Maximum voluntary capacity) tests were carried out Mydiagnostics trademark CPFS/D USB model spirometer 
device.  Measurements were taken in relaxed and sitting position, while body is vertical, by closing respiratory way 
where subject could only inhale via mouth. Continuously oral warnings were made referees during measurements to 
ensure measurement transparency.  
SPSS 20 (Statistical Package for the Social Sciences) was used for data analysis Reliability range was determined 
as 95% and values under p<0,05 were accepted as statistically significant. 
3. Findings 
Table 1. Demographical characteristics of subjects participated to the research: 
Variables  N AveragerStandard deviation  Min. Max. 
Age (year) 28 25,86r4,40 21,00 36,00 
Height (m.) 28 180,36r5,68 170,00 193,00 
Weigh (kg.) 28 74,50r8,66 53,00 94,00 
H. W. Index (m/kg2) 28 22,79r2,17 18,00 28,00 
 
Average age of subjects was found to be  25,86r4,40 (year), average height 180,36r5,68 (cm.) average body 
weight  74,50r8,66 (kg) and body mass index average 22,79r2,17 (m/kg2) as shown in Table 1.  
Table 2. T test results of Sportive Activities of subjects participated to research 
Variables Sportive Activity Conditions N AveragerStandard Deviation Min. Max. t p 
FVC 
Active sportively 23 4,40r0,44 3,55 5,20 
-0,204 0,840 
Inactive sportively 5 4,44r3,67 3,93 4,84 
FEV1 
Active sportively 23 3,82r0,44 2,88 4,64 
-0,634 0,532 
Inactive sportively 5 3,95r0,33 3,52 4,36 
VC 
Active sportively 23 4,94r0,94 3,28 6,68 
-0,371 0,713 
Inactive sportively 5 5,11r0,57 4,32 5,78 
MVV 
Active sportively 23 171,26r29,91 106,00 214,00 
-0,772 0,447 
Inactive sportively 5 182,80r32,34 146,00 233,00 
Max. VO2 
Active sportively 23 47,54r3,50 42,40 53,10 
1,745 0,093 
Inactive sportively 5 44,64r2,59 42,40 48,70 
Max. 
Respiration 
Active sportively 23 100,98r27,06 62,50 156,50 
-0,469 0,643 
Inactive sportively 5 106,80r8,81 95,50 120,00 
Max. Exhale 
Active sportively 23 133,20r34,69 82,00 201,00 
-1,194 0,243 
Inactive sportively 5 152,80r23,94 111,50 170,50 
 
It has been determined that there is no statistically significant difference between sportive activity conditions of 
subjects participated to research and their respiratory function values (p>0,05). 
In Table 3, While significant difference was determined between respiratory values and Max. VO2 values 
according to classifications of participatory subjects (p<0,05), no statistically significant difference was found for 
other measurement values (p>0,05). 
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Table 3. Respiratory parameters average difference according to classifications of participators: 
Variables Classification N AveragerStandard Deviation Min. Max. f p 
FVC 
D 14 4,33r0,45 3,66 5,20 
0,359 0,702 C 8 4,47r0,43 3,55 4,99 
B 6 4,47r0,40 3,77 4,88 
FEV1 
D 14 3,80r0,40 3,26 4,64 
0,207 0,815 C 8 3,92r0,41 3,05 4,45 
B 6 3,82r0,52 2,88 4,28 
VC 
D 14 4,93r1,05 3,28 6,68 
0,187 0,831 C 8 4,89r0,84 3,73 6,31 
B 6 5,17r0,50 4,43 5,83 
MVV 
D 14 168,57r32,21 107,00 214,00 
0,762 0,477 C 8 184,50r23,83 164,00 233,00 
B 6 169,50r33,31 106,00 202,00 
Max. VO2 
D 14 47,77r3,42b 42,40 53,10 
3,671 0,040* C 8 48,06r3,57a 42,40 51,90 
B 6 43,90r1,66b 42,40 45,80 
Max. inhale 
 
D 14 105,25r25,74 69,50 156,50 
0,780 0,469 C 8 92,75r22,16 62,50 127,50 
B 6 106,83r26,61 65,50 144,00 
Max. exhale 
D 14 126,39r28,10 86,50 178,00 
1,417 0,261 C 8 144,50r31,13 101,50 193,00 
B 6 150,33r45,19 82,00 201,00 
*p<0,05 
Table 4. Respiratory parameters average difference according to refereeing duration of participators. 
Variables Refereeing Duration (year) N AveragerStandard Deviation Min. Max. f p 
FVC 
0-3 7 4,39r0,55 3,66 5,20 
0,136 0,873 3,01-6 12 4,37r0,44 3,55 4,99 
>6,01 9 4,47r0,33 3,77 4,88 
FEV1 
0-3 7 3,87r0,50 3,26 4,64 
0,046 0,955 3,01-6 12 3,81r0,40 3,05 4,45 
>6,01 9 3,86r0,42 2,88 4,28 
VC 
0-3 7 5,19r1,25 3,35 6,68 
1,143 0,335 3,01-6 12 4,68r0,85 3,28 6,59 
>6,01 9 5,19r0,48 4,43 5,83 
MVV 
0-3 7 174,00r43,03 107,00 214,00 
0,290 0,751 3,01-6 12 168,67r17,89 129,00 193,00 
>6,01 9 179,00r33,97 106,00 233,00 
Max. VO2 
0-3 7 47,73r3,04a 43,90 50,80 
5,403 0,011* 3,01-6 12 48,63r3,53ab 42,40 53,10 
>6,01 9 44,33r2,17c 42,40 48,70 
Max. inhale 
0-3 7 96,21r17,57 76,00 127,50 
0,242 0,787 3,01-6 12 103,92r31,00 62,50 156,50 
>6,01 9 104,00r21,84 65,50 144,00 
Max. exhale 
0-3 7 115,43r25,33 86,50 160,00 
2,111 0,142 3,01-6 12 141,38r29,45 101,50 193,00 
>6,01 9 147,00r39,64 82,00 201,00 
*p<0,05 
In Table 4, while significant difference was determined between respiratory values and Max. VO2 values 
according to refereeing duration of participatory subjects (p<0,05), no statistically significant difference was found 
for other measurement values (p>0,05). 
 
357 M. Ceyhun Birinci et al. /  Procedia - Social and Behavioral Sciences  152 ( 2014 )  353 – 357 
4. Discussion 
In this research where we have searched the relationship between respiratory parameters of football referees 
anaerobic capacity; Vc values have been found 4,97±0,88 lt. as average. The highest VC was observed in 0-3 years 
(5,19r1,25) and 6-9 years (5,19r0,48) refereeing participators. FVC average values was found to be 4,40±0,42 and 
the highest FVC value was observed in participators making active sport for 5.01-10 years (4,57r0,41). Average 
MVV value was found to be  173,32±30,07 and the highest MVV value was found in  C classification referees 
(184,50r23,83).Maximum air quantity exhaled in the first 1 second (FEV1) average was 3,84±0,41 and the highest 
FEV1 value was observed in participators making active sport for 5.01-10 years (3,99r0,39). Average values we 
have obtained about MIP and MEP are 102,01± 24,76 (MİP) and 136,69±33,52 (MEP) and the highest values were 
observed in participators sportively inactive (107,79r26,37) mip and in sportively inactive participators  as mep 
(152,80r23,94)  and in actively sport making participators of 5.01-10 years. According to research conducted by 
Yüktaşır et. al. VC 4.62 lt., FVC 4,31 lt., FEV1 4,06 lt., MVV 152,04 were determined for 24 football referees. It is 
understandable that our study is similar to research of Yüktaşır et. all. Also FVC for national level Spanish referees 
was found to be 4.5±0.8 lt. in research conducted by Caballero et. all. In their research about physiological 
characteristics of national level Spanish referees. In our study we have determined statistically significant difference 
between respiratory values and Max. VO2 values according to classifications and refereeing duration of referees. 
While average MaxVO2 value of research was 47,02the highest  MaxVO2value was found as (48,63r3,53) in 3.01-6 
years refereeing participators. In research conducted by Caballero et. al about football referees  MaxVO2was found 
as 48.7 ± 4.3 ml. In research of Castagna and D'Ottavio, average Max. VO2 value of referees was found as  49.30 ± 
8.0 ml. which supports our values. In research of Krustrup and Bangsbo about 10 years of referees in Denmark 
MaxVO2value was found as 46.3 ml. In research of Weston and Brewer conducted about English Premier League 
referees, MaxVO2 value was found as 50.9 ± 5.7 ml. 
References 
Ergun N. , Sevhan S. , Şahin , A. A. , Baltaer, G. , Yılmaz İ. , (l992)"Spiro metric Values in Elite Women’s and Men’s Voleyball Players" Sports 
Science II. National Congress Declaration , H. Unıversitysi, s. 47-51. 
Akgün N. Exercise Physiology, Gökçe Ofset Matbaacılık, 1989, Ankara s 70-72. 
Harley R.A., Tozer K. and Doust J., An Analysis of movement patterns and physiological strain in relation to optimal positioning of Association 
Football Referees, Journal of Sport Science, 1999, 17-10: PP:813. 
Catteral, C., Really, T., Atkinson, G. And Coldwells, A. Analysis of the work rates and heart rates of associations football referees. British 
Journal of Sport Medicine. 1993 27, PP: 193-196. 
D’Ottavio and Castagna C., Physiological Load İmposed on Elite Soccer Referees During Actual Match Play. Journal of Sport Medicine and 
Physical Fitness, 2001, 41,PP: 27-32. 
Krustrup P.Mahr M. and Bangsbo J., Activity profile and Physiological Demand of Top-Class Soccer Assistant Refereeing in Relation to 
Training Status, Journal Of Sports Sciences, 2002, 20,PP: 861-871. 
Asami T, Togari H, Ohashi J. Analysis of movement patterns of referees during soccer matches. In: Reilly T, Lees A, Davids K, et al., editors. 
Science and football. London: E & FN Spon, 1988: 341-5. 
Johnston L, McNaughton L. The physiological requirements of soccer refereeing. Aust J Sci Med Sport 1994; 26 (3/4): 67-72. 
Catterall C, Reilly T, Atkinson G, et al. Analysis of work rate and heart rates of association football referees. Br J Sports Med 1993; 27: 153-6. 
D'Ottavio S, Castagna C. Analysis of match activities in elite soccer referees during actual match play. J Strength Cond Res 2001; 15 (2): 167-71. 
Krustrup P, Bangsbo J. Physiological demands of top-class soccer refereeing in relation to physical capacity: effect of intense intermittent 
exercise training. J Sports Sci 2001; 19:881-91. 
Caballero J RA, Ojeda BE, García-Aranda JM, Mallo J, Helsen W, Sarmiento S, et al.. Physiological profile of national-level Spanish soccer 
referees. International SportMed Journal, Vol.12 No.2, 2011, pp. 85-91. 
Nikocic, Z.,Ilic, N. (1992) Maximal oxygen uptake in trained and untrained 15-year-old boys. British Journal of Sports Medicine, 26, 1, 36-38. 
Rubai, B. Y., Moddy. J.M. (1991) Effects of respiration on size and function of the athletic heart. The Journal of Sports Medicine and Physical 
Fitness. Vol: 31, No: 2, 257-264. 
Samuel, A. A. And Toriola, A.L. (1988) Effects of different running programs on body fat and blood pressure in schoolboys aged 13-17 years. 
The Journal of Sports Medicine and Physical Fitness, Vol. 28, No: 3, 267-273. 
Sloan, A. W., and Weir, J:B: (1920) Monograms for prediction of body density and total body fat from skinfold measurements. Journal of 
Applied Physiology, 28:221. 
Tamer K. Measurement and Evaluation of  Physical and Physiologic Performance in Sports, Türkerler Kitabevi, Ankara 1995, s 67-68. 
Tanalp R. Respiratory System Physiology, AÜ.Basımevi, 1971, Ankara. 
